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ideals is no more obvious than is its irreconcila¬ 
bility with the existence of pure mathematics. 

Secondly, one may dispute the limitation, which 
Mr. Matthews would thrust upon us, to a choice 
between mere individual taste-preferences, on 
one hand, and absolute moral standards indepen¬ 
dent of all human minds, on the other. The ob¬ 
jectivity of moral judgments, like the objectivity 
of physical objects and their relations, may mean 
simply their “commonness” or universality, and 
this is not to be assumed identical with their 
existence per se ; the over-individual is not neces¬ 
sarily the over-social or the absolute, and, there¬ 
fore, does not directly imply the theistic postu¬ 
late. To show that morality is independent of the 
lower or the sub-personal preferences of the in¬ 
dividual is not to show that it is independent of 
the socially developed conative experience of the 
race. Universal experience is but an elaboration 
of the individual experience which it presupposes, 
whether on the ethical or the scientific side. 

Thirdly, it would save confusion if, instead of 
speaking of the “existence” of moral ideals, 
which savours of the ontological fallacy, we spoke 
of their validity. Ideals “exist” only as ideas in 
minds—as Mr. Matthews in one place admits. 
And absolute norms, perfect ideals, like all limit¬ 
ing-concepts, whether in mathematics or in 
ethics, have, in so far as their existence is con¬ 
cerned, precisely the same ontological status as 
relative norms. There seems to be no more need 
•to invoke a theistic origin for them than for the 
other kind. 

Fourthly, though the concept of moral pro¬ 
gress may presuppose a concept of an end, and 
the concept of a moral end or a highest good may 
presuppose the concept of its attainability, it does 
not follow that actual progress may not be effected 
by humanity’s possession of an idea of a rela¬ 
tively better state, or without any sanguine hope 
that mankind will ever achieve a perfect moral 
condition. Hence the argument that the fact of 
moral progress in the race implies the truth of 
theism (which resembles in form the Kantian 
argument for human immortality), like all direct 
arguments from morality to theism, seems to me 
to involve a fallacy. Theism is rather to be pre¬ 
sented as the best interpretation of our knowledge 
and experience as a whole, and its strength lies 
in its cumulativeness ; but morality alone cannot 
conclusively justify the belief. 

Lastly, the author’s moral argument, as a 
whole, seems to me to be vitiated by his appar¬ 
ently unconscious use of the ambiguous word 
“rationality ” in three different senses: The only- 
rationality—as predicated of the world—of which 
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we have knowledge, and which can therefore form 
the major premiss in an argument to theism from 
human needs or aspirations, is the partial “in¬ 
telligibility ” of the world by our analytic under¬ 
standing. I say “partial,” because wholly amen¬ 
able to such understanding, and to the deductive¬ 
ness at which theoretical science aims, the world 
(in spite of Mr. Matthews’s apparent belief or 
hope to the contrary) certainly is not. There is the 
essentially alogical element of brute fact, of sen¬ 
sible quality, of physical constants, which' 
science, while ever disregarding it in her search 
for deductiveness an8 for identity, implicitly re¬ 
cognises in her empirical procedure. In one or two 
passages (e.g. p. 154) Mr. Matthews explicitly 
uses “rational” in this sense of “intelligible.” 
But this sense is quite distinct from, and it by 
no means implies, either the second meaning (that 
which is generally before the writer’s mind in this 
chapter) of “teleologically ordered,” or the third 
(which is always in the background of his thought, 
and peeps out, e.g. on p. 1x7), in which 
“ rational ” becomes synonymous with “ reason¬ 
able,” or with “satisfying ” man’s hopes or aspira¬ 
tions. In consequence of a surreptitious inter¬ 
change of these diverse meanings of “rationality,” 
Mr. Matthews’s argument may appear plausible; 
but in strict logic it only establishes the tauto¬ 
logy that if the world be teleologically ordered, 
theism is true. F. R. Tennant. 

Domestic Heating and Waste of Coal 
and Health. 

Domestic Fuel Consumption. By A. H. Barker. 

(The Chadwick Library.) Pp. x+159. (Lon¬ 
don: Constable and Co., Ltd., 1920.) 14s. net. 
NE of the most important domestic ques¬ 
tions which faces the Government is the 
conservation of coal, and at the same time of 
health, by the cleansing of the skies and cities 
from soot. A nation of sun worshippers 
would not have fouled its dwellings as the wor¬ 
shippers of Mammon in our cities have done. The 
waste of coal hitherto has been colossal. Prof. 
W. A. Bone estimated that no less than 95 per 
cent, of the thermal energy of coal is wasted 
in power production, and Mr. A. H. Barker, in 
his Chadwick lectures on “Domestic Fuel Con¬ 
sumption,” now published in book form, estimates 
that of the fuel used for domestic service, of the 
yearly value of 50,000,000!., at least three-quarters 
is wasted, partly through ignorance and careless¬ 
ness, and partly through defects in the design of 
the plant employed. A person who is wasting 
water and food can see these going to waste, but 
he, or she, cannot see heat running away, and so 
no effort is made for economy. 
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The economic difficulty of providing efficient 
apparatus in place of the jerry-built stoves, 
ignorantly designed with a view to cheapness of 
primary cost and superficial appearance, impels 
the poor to be chief offenders and sufferers through 
no fault of their own, while the rich man can 
afford to buy, and has space to fix, economical 
fittings. He also, as Mr. Barker says, has the 
intelligence, or can purchase it, to use these pro¬ 
perly and prevent the even greater waste of fuel 
which results from the careless or ignorant use 
of such fittings. Thus the nation’s wealth of coal, 
which should be conserved or used for export and 
barter, is wasted, and the sky is fouled with 
smoke, cities and persons are made unclean, build¬ 
ings corroded, decorations, furniture, and clothing 
spoilt, a vast amount of human energy wasted in 
cleaning, painting, etc., the transit of goods and 
people is impeded by fog, with consequent very 
great economic loss, energy wasted in needless 
artificial illumination, vegetation stunted or 
destroyed, and people in cities are thus 
deprived of green food, salads, etc., which 
might be grown in back gardens and allot¬ 
ments^—foods, by the way, which are the 
great natural store of the essential growth 
and health principles : the vitamins. Owing to 
the smoke pall, people are impelled also by the 
gloom of their surroundings from outdoor exer¬ 
cise to indoor pursuits, with consequent deteriora¬ 
tion of health and stamina. A life spent in stag¬ 
nant air within doors, with its low cooling and 
evaporative power, depresses the body heat pro¬ 
duction, lessens appetite, makes the breathing 
shallow, enfeebles the circulation, leads to de¬ 
rangements of the bowels and constipation, to loss 
of muscular tone and vigour, and makes pale, 
weakly, and unhappy citizens. 

The reviewer is writing these sentences in 
November at Montana-sur-Sierre in Switzerland at 
an altitude of 5000 ft. where the sun is shining 
some eight hours a day, although it is freezing in 
the shade, and the air is almost calm and very 
dry. While the surface temperature of his coat is, 
in the sun, 40-50° C., the cooling and evaporative 
power of the air exerted on the skin is high; so, 
too, on the respiratory membrane. On the surface 
of the dry kata-thermometer at body temperature 
the cooling power averages 15—20 millicalories per 
sq. cm. per sec., while the evaporative power, 
measured by the difference between the dry and 
wet kata-thermometer, averages about 20 milli¬ 
calories per sq. cm. per sec. ; the surface tem¬ 
perature of the cheek exposed to such conditions 
is .about 25 0 C. To these conditions children with 
tubercular disease of the joints or spine are ex- 
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posed, splinted and nude, on their beds, and, 
bathed by sun and cool, dry air, do wonderfully 
well. Their body heat production is sent up some 
100 per cent, above that of children clothed and 
resting in a chamber. On the other hand the 
cooling power in ordinary rooms and workshops in 
England, called fresh, is 5-6, as measured by the 
dry kata-thermometer, the evaporative power 
10-12, and the cheek temperature about 33 0 C. 
There is in such rooms, heated by hot water or 
steam coil, no source of radiant energy to warm 
the surface of the clothes as the sun at Montana 
warms these to 40-50° C.; it is the. sun which 
makes comfortable the high cooling and stimulat¬ 
ing power of the Alpine air. 

Children become consumptive and rickety in 
tenement dwellings through the want of vitamins 
and other essential food principles and the con¬ 
finement which depresses their metabolism. Ihey 
are then sent to be cured at expensive sanatoria 
by open-air treatment and good food. How waste¬ 
ful it is for a Government to let them become 
diseased, how absurd to educate the still healthy 
young in confined school-rooms, when open-air 
treatment is proved to restore the unhealthy to 
good health. By coal conservation and the use 
of smokeless fuel, gas, etc., not only can the 
skies be cleaned and our proper share of sunshine 
obtained, but green foods can be grown and eaten 
and open-air exercise taken by many more than 
at present. Such a reform, together with the 
extension of smokeless factory garden cities, are 
the great aims of preventive medicine; such 
measures, together with wfise control of breeding, 
may prevent, or at any rate delay, the nation be¬ 
coming worn out as past empires, as communi¬ 
ties of ants in ant-hills, become worn out by over¬ 
crowding. 

Mr. Barker’s book will be of use to all those 
who wish to choose heating and lighting appli¬ 
ances and run these with economy. He points out 
that to use electricity generated from coal for 
heating and cooking is unjustifiable when the 
saving of money 7 and fuel are paramount con¬ 
siderations, for only some 8 per cent, of the 
thermal energy 7 of the coal is converted into elec¬ 
tricity at the power stations, and the rest is 
wasted. Electricity generated from water-power 
otherwise running to waste is, on the other hand, 
the most convenient and economical source of 
heat. 

“ Hot water can be supplied by burning solid 
fuel in a suitable apparatus very economic¬ 
ally.” “ One ton of fuel used in an ordinary range 
will supply as much hot water as 20,000 cubic feet 
of gas in an ordinary gas boiler at about tw 7 o- 
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thirds of the cost,” and the range is, at the same 
time, available for cooking. “Gas has its advan¬ 
tages when small quantities of hot water are 
generated where and when required.” “ By far 
the greater part of the waste of fuel used for a 
hot-water supply is due to loss of heat from un¬ 
coated pipes and tanks. Four-fifths of the fuel 
used may be saved by the use of good non-con¬ 
ductors.” “ The cost of continuous warming by 
coal as against gas fires is about one-third or 
one-quarter, but gas is far the more convenient 
and economical when a living-room is only occa¬ 
sionally used and required to be ready for occupa¬ 
tion in a short time ’ ’; moreover, the use of gas 
fires or other smokeless fuel conserves coal and 
cleans the skies. In the matter of lighting, Mr. 
Barker points out the economy of using for pas¬ 
sages or as a night-light a lamp of higher voltage 
than that in the mains. ‘‘ The use of a 200 volt 
lamp on a 50 volt circuit would give a night-light 
probably at about one-twentieth the cost of a 
paraffin-wax night-light.” 

Such quotations suffice to show the practical 
suggestions put in simple and clear language, of 
which the book is full. In dealing with ventila¬ 
tion and heating in connection with comfort and 
health—that is, with physiological principles—the 
author evokes, as so many do, some mysterious 
influence in addition to the physical qualities of 
the air. Without adducing a particle of evidence, 
he writes of “ something probably in the nature 
of ionisation or deionisation or variation of poten¬ 
tial.” He considers the view that sensations of 
stuffiness are dependent on temperature and 
humidity {movement must be added) as “totally 
inadequate.” Well, let him compare the physical 
conditions of Montana out of doors with those in 
the room in London best ventilated and warmed 
by his own methods. L. H. 


Metallurgical Principles and Processes. 

(1) The Physical Chemistry of the Metals. By 
Prof. R. Schenck. Translated and annotated 
by R. S. Dean. Pp. viii + 239. (New York: 
J. Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1920.) 22s. 6 d. net. 

(2) Electric Furnaces in the Iron and Steel In¬ 
dustry. By W. Rodenhauser, J. Schoenawa, 
and C. H. Vom Baur. Translated from the 
original by the latter, and now completely re¬ 
written. Third edition, revised. Pp. xxi + 460. 
(New York: J. Wiley and Sons, Inc.; Lon¬ 
don: Chapman and Hall, Ltd., 1920.) 24s. net. 

f 1 ) Y)ROF. SCHENCK’S course of lectures, 
X delivered to an audience of technical 
men at Aachen, was first published in 1909, and 
at once proved of great service to teachers of 
metallurgy and to students desirous of acquiring 
NO. 2722, YOL. 108] 


an insight into the scientific principles underlying 
metallurgical processes. At the same time, it 
directed the attention of physical chemists to the 
large mass of intrinsically interesting material for 
the study of chemical reactions and equilibria 
which is available from metallurgical sources. 
The subjects of the lectures were :—The proper¬ 
ties of metals; metallic solutions and alloys; car¬ 
bides, oxides, sulphides, and mattes; the pro¬ 
cesses of oxidation and reduction; blast-furnace 
reactions; and the reactions of sulphides. Of 
these the subject of the constitution and structure 
of alloys has been treated by many writers, and 
text-books of metallography are numerous, but 
the kindred studies of mattes and slags, and of 
roasting and smelting reactions, have received far 
less attention. There is, therefore, room for such 
a work, and a translation is to be welcomed. 

In view of the time that has elapsed since the 
delivery of the original lectures, however, it would 
have been advisable to subject the text to 
thorough revision, as many advances have been 
made in the meantime. A few later data have 
been incorporated, but the alterations are trivial. 
The most interesting sections are those concerned 
with mattes and similar mixtures and with the 
blast-furnace reactions. These sections will re¬ 
pay study by physical chemists as well as by 
metallurgists on account of the interest presented 
by the equilibria involved. It is difficult to obtain 
absolutely satisfactory data, as the reactions are 
often slow, especially when solid phases are con¬ 
cerned, and some of the investigations in this field 
have had to be repeated with additional precau¬ 
tions. The value of the work to the metallurgist 
would have been increased by the inclusion of a 
section dealing with silicates, on account of the 
importance of the slag in most smelting processes. 
The presence of a liquid mixture of silicates, in 
which metallic oxides can dissolve, is an essential 
condition of many operations, both in the ferrous 
and the non-ferrous industries, and the changes 
of the slag in an open-hearth steel furnace during 
the working of the charge, or the relations 
between the compositions of the slag and the 
matte in copper smelting, for instance, furnish 
examples of equilibria which are as interesting 
theoretically as they are important in practice. 

The translation is unfortunately marred by many 
inaccuracies. Apart from the very numerous and 
irritating misspellings of proper names the sense 
of the original is often missed, especially in the 
section dealing with the electron theory of metals. 
A revision of this section has been designedly 
excluded on the ground that the subject deserves 
a separate treatise, but it would have been well to 
omit the subject altogether or to revise it in the 
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